Light response of the neuronal firing activity in the suprachiasmatic nucleus of mice.
To investigate the neural mechanisms underlying the mammalian photic entrainment of circadian rhythms, the response of neuronal extracellular firing activity to retinal light stimulation was investigated in the suprachiasmatic nucleus (SCN) of anesthetized mice during nighttime and daytime. In nighttime, most recorded SCN cells (83%) increased their firing frequency in response to retinal illumination. Some SCN cells (11%) responded by decreasing their firing rate. In daytime, the retinal illumination increased the firing rate in only 26% of the SCN cells, and no response was observed in the remaining cells. The light intensity threshold for the activation of SCN cells at zeitgeber time (ZT) 16 was approximately 3 x 10(11) photons cm(-2)s(-1) and the maximum response was observed at approximately 1 x 10(14) photons cm(-2)s(-1). Therefore, photic response in the firing of mouse SCN cells may be phase-dependent and have a higher threshold, which corresponds to properties of the photic entrainment in locomotor activity of mice.